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INTRODUCTION 
INTRA-ABDOMINAL SEPSIS 
Intra-abdominal sepsis is the inflammation of the peritoneum 
which is caused by pathogenic micro-organisms and their products. Intra 
abdominal sepsis pose a constant challenge to the surgeons. It usually 
present as peritonitis which is the “inflammation of serosal membrane 
lining the abdominal cavity and the organs contained within it”. The 
inflammatory process can be localized or diffuse in nature. Being a sterile 
environment, peritoneum reacts to various pathologic stimuli and irritants 
with an inflammatory response. It is mostly caused by introduction of an 
infection into the otherwise sterile peritoneal cavity through perforation 
of hollow virus, leakage of contents as in anastomotic leakage or leakage 
of bile / gastric acid from a perforated duodenal / gastric ulcer or rupture 
of abscess from solid organs. Anastomotic dehiscence is a common cause 
in post-operative period. 
Sepsis is defined as systemic inflammatory response to infection 
which is frequently associated with hypoperfusion following tissue injury 
and organ failure. The diagnosis of intra-abdominal sepsis is mainly 
based on clinical assessment. The patient usually comes to emergency 
department with complaints of abdominal pain, abdominal distension, 
fever or vomiting. General examination may reveal dehydration and 
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anemia. On abdomen examination, tenderness and distension with 
guarding or rigidity and presence or absence of bowel sounds, depending 
on onset of paralytic ileus, may be present Basic investigations like Chest 
X-ray PA view, X-ray Abdomen erect, is done to look for air under 
diaphragm. Air under diaphragm will be seen on abdomen X-ray, when 
the intra-abdominal sepsis is due to hollow viscus perforation. Other 
investigations include ultrasonogram to look for free fluid and CECT is 
taken when the diagnosis is in doubt. 
The outcome in the course of intra-abdominal sepsis depends on 
the complex interaction of many factors and the success of it depends 
mainly on the early diagnosis and appropriate timely intervention. 
Morality increases with delay in diagnosis and treatment, hence Surgeon 
factor in deciding on the surgical management of intra-abdominal sepsis 
is the crucial determinant of outcome, as the main stay of management is 
source control.  
Source control is a series of procedures that  
1. Eliminates the infective foci 
2. Controls factors which promote the ongoing infection 
3. Controls the anatomic derangements 
4. Control the derangements in order to restore the normal 
physiological function. 
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Surgical source control includes 
1. Resection or suturing of a diseased or perforated hollow viscus 
 (eg. duodenal / gastric / appendicular / small bowel / large bowel 
perforation) 
2. Removal of the infected part responsible for ongoing sepsis  
(eg. appendix, perforated gall bladder) 
3. Debridement of the necrotic tissue 
4. Exteriorization of bowel when ongoing sepsis hinders the definite 
surgical management 
5. Resection of the ischemic bowel when its viability is in question. 
Multi disciplinary treatment approach with medical, operative and 
radiological intervention is carried out for a better outcome. It includes  
1. Appropriate systemic antibiotics 
2. Intensive resuscitation with hemodynamic, respiratory and renal 
support 
3. Aggressive fluid resuscitation 
4. Inflammatory response modulation therapy. 
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The final success in treatment depends on the achievement of adequate 
source control of sepsis and clearance of residual infection. Early control 
before dissemination of sepsis is mandatory in order to prevent multi-
organ failure and to improve the patient outcome. 
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AIM OF THE STUDY 
 
 To study the various causes of intraabdominal sepsis. 
 To analyse the factors influencing the course of sepsis like age, 
comorbid conditions and time of diagnosis to intervention. 
 To analyse the various surgical and radiological interventions done 
to eliminate the source of sepsis 
 To analyse the management outcome based on complications, 
duration of hospital stay / death. 
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Intra-abdominal infection is the second most common cause of 
severe sepsis in Intensive care units. Even with optimal care, the disease 
process confers significant mortality and morbidity. The most common 
causes of intra-abdominal infection include inflammation and perforation 
of the gastro intestinal tract as gastric, duodenal or appendicular 
perforation. 
Other more challenging etiologies include post-operative 
complications, iatrogenic procedural complications and traumatic 
injuries. Treatment includes appropriate microbial therapy, resuscitation 
and supportive care. Given the wide spectrum of disease from focal, 
isolated inflammation to diffuse peritonitis with septic shock and organ 
failure, the treatment is complex and varied. 
PATHOPHYSIOLOGY 
 Intra-abdominal infection is the inflammatory response of 
the peritoneum to micro-organisms and their toxins which 
produce purulent changes within the abdominal cavity. 
  These can be classified as complicated or uncomplicated 
based on the extent of infection within the abdominal cavity. 
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 In case of uncomplicated intra-abdominal infection it is 
confined mostly to a single organ.  There is only intramural 
inflammation of the organ, but no perforation.  
 They can be simply dealt with surgical source control. 
  However, delay in diagnosis, delay in definitive treatment or 
infection with a virulent or nosocomial microbe can result in 
progression to complicated intra-abdominal infection. 
 Complicated intra-abdominal infections spread beyond the 
casual organ when the viscus perforates inside the peritoneal 
cavity.  
 Peritoneal inflammation causes localized or diffuse 
peritonitis with activation of the systematic inflammatory 
response system. 
  Localized peritonitis is often a result of a contained 
infection or abscess, while diffuse peritonitis is mostly 
associated with higher morbidity and mortality requiring 
urgent surgical treatment. 
  Diffuse peritonitis is divided into primary, secondary and 
tertiary forms. 
 Activation of the inflammatory cascade by an IAI causes 
severe sepsis or septic shock which is described as 
abdominal sepsis.
TABLE – 1  Classification of Intra
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-abdominal Infections
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Peritonitis 
Primary Peritonitis 
 It is also known as spontaneous bacterial peritonitis which is 
the result of bacterial translocation across the GI tract in the 
absence of obvious visceral defect.  
 Bacterial translocation occurs through multiple proposed 
mechanisms including alterations in the local immune 
defense mechanism, intestinal bacterial overgrowth and 
breach in the intestinal barriers.  
 These infections are frequently caused by a single organism.  
 Cirrhotic patients are most commonly infected with gram-
negative bacteria or enterococci, peritoneal dialysis patients 
with Staphylococcus aureus and young females with 
peumococcus species.  
 Diagnosis is made by peritoneal fluid aspirate, peritoneal 
fluid will show >500 white blood cells /mm3, increased 
lactate and glucose. 
  The main diagnostic feature is a positive peritoneal culture.  
 Decrease in peritoneal white blood count to <250/mm3 
indicates resolution.  
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 Primary peritonitis is treated with systematic antibiotics 
targeting the affected organism and treating the provoking 
cause as cirrhosis. 
Secondary Peritonitis 
 It is caused by direct peritoneal contamination from 
perforation, necrosis or injury from the GI tract.  
 The most common etiologies include hollow viscus 
perforation, rupture of abscess from solid organs like liver or 
spleen, contamination from post procedure etiologies like 
anastomotic leak or bile leak leading to secondary 
peritonitis. 
 Etiology is mostly polymicrobial.  
 Its diagnosis is mainly based on history and clinical 
examination.  
 Diagnosis is confirmed by imaging modalities like  
ultrasonography or computed tomography.  
 Ultrasound is a good tool in initial imaging for diagnosis of 
biliary sources of peritonitis.  
 CT of the abdomen and pelvis with intravenous and oral 
contrast is the standard imaging modality to diagnose the 
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intra-abdominal causes of peritonitis. Only well resuscitated 
and haemodynamically stable patients should be subjected to 
CT screening. 
           
    Figure 1. CT showing diffuse peritonitis from leakage of colo-rectal  
    anastomosis 
Tertiary Peritonitis 
 According to the International Sepsis forum consensus, 
tertiary peritonitis is the peritonitis which persists or recurs 
me than 48 hours following successful management of 
primary or secondary peritonitis.  
 This is thought mainly due to failure of immunological 
response, altered microbial flora or progressive organ 
dysfunction.  
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 The other risk factors contributing to development of tertiary 
peritonitis include patient’s age, malnutrition and presence 
of multidrug resistant organisms. 
  Micro-organisms such as enterococcus, enterobacter, 
staphylococcus epidermidis and candida are frequently 
encountered in tertiary peritonitis. 
Prognostic Evaluation 
 Early prognostic evaluation of patients with intra-abdominal 
sepsis is crucial to identify and assess severity and decide on 
the aggressiveness of treatment.  
 Advanced age, poor nutritional status, uncontrolled 
comorbid conditions, immunosuppression, poor source 
control, end organ failure and infection with nosocomial 
organisms are the main factors affecting the prognosis of 
patients with complicated intra-abdominal infections. 
  Stratification of the patients risk is paramount in order to 
optimize proper treatment plan. 
  These are several scoring systems to stratify patients such a 
APACHE II and Simplified Acute Physiology Score 
 (SAPS II).  
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 Peritonitis specific scores are Mannheim Peritonitis index 
and WSES Sepsis severity score which is a recently 
introduced scoring system that considers infection – related 
factors and patient clinical characteristics thereby making  
calculation easier. 
TABLE – 2   Mannheim Peritonitis Index 
 
TREATMENT 
The key components in treatment of intra-abdominal sepsis include 
resuscitation, antibiotic therapy and the most critical component being 
source control. Minimizing the time from clinical presentation to 
diagnosis and intervention significantly reduces morbidity as well as 
mortality. 
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Source control 
It is the physical eradication of focus of infection as well as 
modifying any risk factors that maintain ongoing infection such as 
leakage or spillage of enteric contents. Inadequate source control at the 
time of initial treatment is associated with increased mortality in patients 
with IAIs despite optimal antibiotic therapy, resuscitation and supportive 
care. 
Drainage of infective foci 
The aim of drainage is to evacuate the infected or purulent fluid in 
order to control the ongoing contamination. This can be done either 
percutaneously or by open surgery. Percutaneous drainage is less 
invasive, less expensive and ideal for contained abscesses or fluid 
pockets. Mostly it is performed with USG or CT guidance. It is greatly 
useful in patients whose general condition is unfit for surgery. 
Complex abscesses with enteric connection should be drained 
operatively. Surgical drainage is also used to treat complex generalized 
peritonitis, ongoing enteric contamination, if necrotic or ischemic bowel 
is suspected or if percutaneous drainage has failed. Based on clinical 
scenario it can be either by laparoscopic or open approach. Debridement 
of necrotic tissue and removal of fecal mat
bodies are critical for adequate source control.
Intra-abdominal lavage is a debated technique for treatment of 
peritonitis. The use of this technique for intra
unsupported by recent studies which have 
peritoneal lavage with or without the addition of antibiotics in it.
 
 
 
 
 
 
 
 
Figure .2    CT image of an intra
amenable to percutaneous drainage
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ter, hematoma and foreign 
 
-abdominal sepsis is largely 
not shown any benefit from 
-abdominal abscess (arrow) 
 
 
    Figure. 3 CT image of a complex intra
    collection with free air (arrow) and fecal contamination requiring
    surgical exploration
 
Damage Control  Laparotomy
Clinically unstable patients, patients with advanced malignancies, 
post-operative patients and those with abdominal hypertension are 
difficult to treat surgically. In such cases a staged approach or damage 
control techniques can be useful with the use of a
closure. It is now widely adopted in abdominal surgical emergencies 
where primary closure is not advisable. DCL technique has three stages. 
The first stage is an abbreviated initial procedure aimed at controlling 
contamination, removal
hemorrhage control. The initial procedure is concluded with temporary 
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-abdominal fluid  
 
 
 temporary abdominal 
 of infected, necrotic or ischemic tissue and 
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abdominal closure in order to prevent evisceration. The aim of second 
stage is DCL is restoration of normal physiology.  
Relaparotomy 
Planned re-laparotomy is done for drainage and lavage until 
resolution of ongoing peritonitis occurs. On demand replarotomy is done 
to deal with the post-operative complications like anastomotic leak, bile 
leak or failure of anastomosis and intra-abdominal abscess formation. 
Resuscitation and Organ Support 
IAS results in volume depletion and third space fluid loss from 
sepsis - driven capillary leak. The systemic inflammatory response 
cascade will cause further volume depletion due to capillary leak and 
third space fluid loss. Therefore expedient volume resuscitation is critical 
in treatment of IAI & IAS. Such patients should be admitted in intensive 
care unit for close monitoring of hemodynamics and volume status. The 
most important initial 6 hours of resuscitation is to be performed by 
‘Surviving Sepsis Campaign Guidelines’. Isotonic fluid is ideal for 
volume resuscitation. Blood products can be used in case of anemia or 
ongoing coagulapathy. Initial resuscitation should achieve a goal of 
Central Venous Pressure (CVP) of 8 – 12 mmHg, mean arterial pressure 
(MAP) of >65 mmHg and urine output of >0.5 mL/kg/hr with Central 
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Venous or mixed venous oxygen saturation of 75% or 65% respectively. 
Crystalloid is the fluid of choice for resuscitation. In hemodynamic 
instability non-epinephrine is the preferred fist-line drug. Vasopressin can 
be added if needed. Dobutamine is effective in maintaining adequate 
MAP in case of myocardial dysfunction. Base deficit is the amount of 
base needed to titrate whole blood to a normal pH (7.4) under normal 
physiologic conditions. It is a more specific marker of non-respiratory 
acid base disturbances then serum bicarbonate. 
Antibiotic Therapy 
Empiric Antibiotic Therapy 
Perioperative antibiotics suffice in case of uncomplicated IAIs. 
Early systemic higher antibiotics are needed in case of complicated IAIs 
in order to prevent bacteremia and spread of infection and to minimize 
the complications. Initiation of antibiotics within one hour of diagnosis 
helps to attenuate the bacteremia. Knowing the source of IAI, specific 
organisms can be targeted. In a healthy individual, stomach and 
duodenum are mostly sterile or sparsely colonized by gram-positive 
organisms, gram-negative organisms are found mostly in proximal small 
bowel and anaerobes in distal bowel and colon. Unknown source can be 
treated with a broad-spectrum regimen based on patient risk factors. 
Based on culture and sensitivity antibiotics can be tailored and  
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de-escalated to the offending organism. 
Duration of anti-microbial treatment 
Rational use of anti-microbial agents is required to reduce the risk 
of  microbial resistance. Recent studies have shown that a 4-day course of 
antibiotics along with adequate source control had the same outcome as 
longer courses of antibiotics in patients with complicated IAIs. IAI 
treated for more than 7 days with anti-microbial is associated with 
increased mortality. 
PHYSIOLOGY OF INTRA-ABDOMINAL SEPSIS 
Physiology of host response is the release of endogenous mediators 
or Damage Associated Molecular Patterns (DAMPs) that, like the 
microbial Pathogen-Associated Molecular Patterns (PAMPs), activate the 
immune system and initiate the inflammatory response that is responsible 
for the major lethality of sepsis as a result of multisystem organ failure. 
Septic shock is included as a subset of sepsis wherein profound 
circulatory, cellular and metabolic abnormalities are associated with a 
greater risk of mortality than with sepsis alone. 
 
 
Figure. 4  Schematic pathway of infection and injury 
leading to SIRS & Sepsis
Damage associated molecular patterns (DAMPs) 
extracellular response to tissue damage. Infection is associated with 
exposure of immune system to pathogen associated molecular patterns 
(PAMPs). These molecular patterns lead to release of inflammatory 
mediators by stimulating the cells o
The resultant endothelial damage leads to tissue hypoxia, organ 
dysfunction. These processes finally end up in persistent inflammation, 
immune suppression and catabolism. In the above picture HMGBI 
Mobility Group Box, protein, MTDNA 
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are released as 
f innate system. 
- Mitochondrial DNA, TNFX 
 
– High 
tumor neurosis factor alpha and MCP (Monocyte Chemoattractant 
Protein) 
Inflammatory Mediators and Compartmentalization
 MODS is due to cascading system failure, where the positive 
feedback of inflammation leads to tissue damage.
 Propagation of inf
specific thresholds.
Table-3  Pathways of bio
circulation from inflammatory peritoneal fluid leading to 
MODS and ACS
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Bio-mediators in intra-abdominal sepsis 
Significance of knowledge about inflammatory mediators 
1. To understand pathogenesis behind sepsis and injury – related 
organ dysfunction 
2. To help in earlier diagnosis of sepsis syndrome 
3. To predict complications early 
4. To modulate the outcome especially when there is failed 
source control 
5. To determine therapeutic agents for Randomized Controlled 
Trials (RCTs) of sepsis modulating agents 
BIO-MEDIATOR SIGNIFICANCE 
C – Reactive Protein  Start rising from post operative day 1 
 Peak from POD 2 – POD 3 
 Decline by POD 5 if there is no 
infection or any complication 
 Persistant rise >100 mg/L indicate 
sepsis / abscess formation 
  
26 
 
Procalcitonin  Increase immediately after surgery 
 Peak on POD 1 
 Decline to half its peak level from 
POD – POD 3 after uncomplicated 
abdominal injury 
 High levels signify infection and 
increased mortality in patients with 
sepsis 
IL – 6  Plasma levels peak from wound 
closure to POD 1 
 Return to baseline by POD 3 
Inflammatory ascites 
 In critical care medicine, low-density peritoneal fluid is usually 
considered to be benign. 
 The free intra-peritoneal fluid found in critical illness resembles a 
hostile of inflammatory mediators and toxins. 
 This acts as a major driving force for systemic sepsis and resultant 
multi-organ failure. 
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 Increasing levels of systemic and peritoneal cytokines is associated 
with post-operative complications, these discriminate survivors 
from those who are morbid. 
Implications of inflammatory ascites 
 Severity of intra-abdominal hypertension correlates with multi-organ 
dysfunction. 
 Grade III and Grade IV intra-abdominal hypertension (IAP of 21–25 
mmHg and >25 mmHg) respectively,  significantly reduce perfusion 
to intestinal mucosa which leads to increased intestinal permeability. 
 This results in systemic toxemia and irreversible damage to 
mictochrondia. 
 The end result is necrosis of gut mucosa. 
 The most important initial factor for the onset of abdominal 
compartment syndrome is the disruption of intestinal mucosal barrier. 
 The damaged gut induces production of cytotines and biomediators 
and it propagates to acute respiratory distress syndrome. 
 Release of endotoxins induces the production of cytokines IL – 1,  
IL – 6, IL – 8, TNF and many other mediators. 
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 These mediators propagate into systemic circulation through 
mesenteric lymphatic channels. 
 In pulmonary circulation it leads to ARDS while in general circulation 
it leads to systemic inflammation and MODS. 
MANAGEMENT 
Pharmacological management 
For intra-abdominal sepsis cases as a part of source control, 
 Mainstay of treatment is antibiotic therapy. 
 It can be accompanied by aspiration / drainage of the infective 
foci if required. 
 The antibiotic therapy is to be targeted according to the locally 
prevalent organism and is based on culture and sensitivity. 
 The following factors can lead to failure of antibiotics only if 
associated with following risk factors 
 Age >55 years 
 Multiple abscesses 
 Malignant etiology 
 ECOG performance status 2 
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 Raised serum bilirubin 
 Severe secondary peritonitis occurs mostly as a result of 
development of intra-abdominal sepsis from hollow viscus 
perforation or from dehiscence of a bowel anastomosis with 
leakage 
 Secondary peritonitis is usually polymicrobial and the most 
common organisms encountered are Gram negative bacilli 
Escherichia coli and Klebsiella species. Others are 
Enterococci, Pseudomonas and Bacteroides fragilis. 
 When hospital acquired intra-abdominal infection is a 
complication of disease or therapy as in case of post surgical 
anastomotic leak or post biliopancreatic surgery with biliary 
sepsis – MDR pathogens play a major causative role. 
 Hence antibiotic therapy is to be adjusted accordingly and 
surgical source control is to be achieved. 
 Tertiary peritonitis is failure of two source control procedures 
with persistent intra-abdominal collections. 
 Bacteria isolated are MRSA, Enterococci, Pseudomonas and 
Candida albicans, supporting the incompetent host defense 
hypothesis. 
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Surgical / Radiological Interventaion in source control 
Percutaneous Aspiration / Drainage 
 Percutaneous aspiration / drainage of intra-abdominal abscess is 
done when it is retractable to antibiotic therapy. 
 It is preferred when the size of the septic foci is large. 
 It provides immediate relief of symptoms and helps to attenuate the 
septicemia. 
 It can be done under local anesthesia and minimal sedation. 
 Radiological guidance is better in case of abscess in inaccessible 
site or when it is nearby lymphovascular structures. 
 Drainage of appropriate cases by percutaneous aspiration has a 
higher success rate and allows for a better controlled drainage of 
large abscess cavities. 
 It is associated with minimal hemodynamic and physiological 
stress to the patient. 
 In patients with minimal drainage, better method is to flush the 
catheter thereby ensuring patency before permanent removal. 
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 It is better to remove catheter if drain is <10 ml/24 hrs for 2 
consecutive days. 
Medical  Management / Intensive Care Treatment 
 It is used concomitantly with surgical intervention / radiological 
intervention in source control. 
 It involves vigorous resuscitation with intravenous fluids and 
maintaining adequate urine output with titration of fluids. 
 Patients with intra-abdominal sepsis in early stage need intensive 
care monitoring till the vitals gets stabilized and in the early post-
operative period if surgical intervention is done. 
 In case of hemodynamic instability blood pressure is to maintained 
at optimal levels for adequate perfusion of intra-abdominal viscera. 
 Patients with hypotension due to sepis may need dopamine / 
dobutanine / adrenaline support. 
 In case of severe anemia blood products transfusion is required. 
 Electrolyte balance is to be maintained as sepsis can lead to 
derangement in it. 
 Serum levels of sodium and potassium is to be maintained in sepsis 
to prevent acute kidney injury.  
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 To decompress bowel, continuous ryles tube aspiration is needed 
 Strict monitoring of abdominal girth helps in identifying the 
progression of intra-abdominal sepsis. 
 Partial pressure of oxygen is to be monitored to look for the 
dangerous complication of ARDS. 
 If the patient is a diabetic, titration of insulin dose is necessary to 
prevent hyperglycemia / hypoglycemia as both can lead to the 
progression of intra-abdominal sepsis. 
 Renal parameters are to be monitored for early diagnosis of acute 
kidney injury provoked by the inflammatory mediators in ongoing 
sepsis. 
 Thus medical management plays a major supportive role in 
managing intra-abdominal sepsis and its complications. 
Definitive Management 
     Surgical Intervention 
 There is no alternative to surgical management if the infection is 
too extensive and source control becomes difficult. 
 Surgical source control is aimed at treating the primary cause of 
sepsis. 
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 In case of perforated hollow visccus as in gastric / duodenal 
perforation – omental patch closure is done. 
 In ileal / jejunal perforation either resection anastomosis / primary 
closure with peritoneal lavage is done. 
 In appendicular perforation / abscess – emergency open 
appendicectomy / drainage of abscess is ideal. 
 In case of ruptured liver abscess with failed radiological 
intervention / extensive sepsis – laparotomy, peritoneal lavage and 
drainage done. 
 In colonic perforation with limited sepsis, resection anastomosis is 
done. 
 In colonic perforation with extensive contamination / malignancy 
where resection anastomosis is not warrented, laparotomy  
peritoneal lavage and diversion colostomy is done. 
 In gangrenous / perforated gall bladder with intra-abdominal sepsis 
– cholecystectomy is done. 
 In case of pelvis abscess which cannot be dealt with radiological 
drainage procedures – laparotomy, lavage and drainage done. 
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 In anastomotic leak, resurgery with reinforcement of anastomosis 
or in case of extensive sepsis peritoneal lavage and ostomy is 
required. 
Post-Surgical Management 
 Intensive Unit Care is continued in the early post-operative period 
in intra-abdominal sepsis management. 
 Careful monitoring of vitals, urine output avoidance of hyper or 
hypothermia with adequate administration of appropriate 
antibiotics is warranted. 
 Nil per oral, ryles tube aspiration and catheterization is needed in 
early post-operative period. 
 Abdominal girth and the drain output are monitored to look for the 
progression of intra-abdominal sepsis. 
 If early post-operative period is uneventful, the prognosis is good 
with a survival rate of >80% 
 Mortality in complicated intra-abdominal sepsis is 40 – 50% 
without appropriate surgical intervention. 
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COMPLICATIONS OF INTRA-ABDOMINAL SEPSIS 
Wound infection 
 Surgical Site Infections (SSI) can be superficial deep or organ 
space infection. 
 SSI develops as a result of contamination of the surgical site with 
micro organisms. 
 Source of micro organisms is most commonly patient’s own flora 
(endogenous source), when integrity of the skin or wall of a hollow 
viscus is violated. 
 Most common is Gram positive cocci – Staphylococcus aureus 
others are coagulase – negative Staphylococcus and Enterococcus 
species 
 Hospital acquired MRSA causes nosocomial infections. 
 Wound infection leads to delayed wound healing, seroma or 
abscess formation which warrents removal of sutures to drain 
them. 
 The resultant would gaping is dealt with secondary suturing after 
controlling the infection. 
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Respiratory complications 
ARDS 
 The most dreadful respiratory complication in intra-abdominal 
sepsis is Acute Respiratory Distress Syndrome (ARDS) because of 
pathophysiological inflammatory response that leads 
acccumulation of fluid in the alveoli leading to hypo-oxygenation. 
 In ARDS PaO2 / FiO2 ratio is less than 200 and PCWP is less than 
18 mmHg. 
 Affected patients have dyspnoea, tachypnoea and laboured work of 
breathing with exaggerated use of muscles of respiration. 
 Auscultation reveals reduced breath south with crackles. 
 Arterial blood gas analysis reveals low PaO2 and high PaCO2 
 Administration of nasal oxygen may be needed and in cases of 
acute respiratory failure immediate intubation is required. 
 Positive end expiratory pressure is a valuable addition to ventilator 
management. 
 Fluid restriction also plays a critical role in avoidance of 
pulmonary edema in the early setting of acute respiratory failure. 
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Acute renal failure 
 It is characterized by a sudden reduction in renal output as a result of 
accumulation of nitrogenous wastes, due to vasospasm caused by the 
release of inflammatory mediators in response to sepsis. 
 In such cases it is better to avoid hypovolemia, hypotension and 
medications that depress renal function. 
 Dose of antibiotics with maximum renal clearance should be 
adjusted according to the creatinine clearance. 
 It is diagnosed by increase in serum creatinine level, decrease in 
creatinine clearance and urine output less than 400 mL/day 
(<20ml/hr). 
 The mainstay of treatment is careful management of fluid and 
electrolyte imbalance till the recovery of renal function. 
Acute abdominal compartment syndrome 
 It is the organ dysfunction or failure as a result of Intra-abdominal 
Hypertension 
 Intra-abdominal hypertension is consistent increase in intra-
abdominal pressure greater than 12 mmHg determined by minimum 
of three measurements conducted 4 – 6 hours apart. 
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 Primary abdominal hypertension develops as a result of intra-
abdominal pathology with extensive contamination leading to bowel 
edema and ileus. 
 When the intra-abdominal pressure is persistently above 20 mmHg, 
venous return decreases, intrathoracic pressure raises and ventricular 
compliance in reduced with significant reduction in delivery of 
oxygen to tissues and hypoperfusion which is more marked when 
IAP is greater than 25 mmHg, 
 Patients with ACS have difficulty in ventilation, hypoxia, 
hypercapnia and acidosis. 
 Decompression with emergency laparotomy is performed in 
operating room. 
 If primary closure is not possible, skin flaps, bioprosthesis, bilateral 
medial advancement of rectus muscle or expanders can be used. 
Anastomotic leaks 
 It occurs in cases of emergency surgeries with intra-abdominal 
sepsis. 
 The level of anastomosis in the GI tract is important. Though small 
bowel, ileocolic and ileorectal anastomosis are safe, esophageal, 
pancreaticoenteric and colorectal anastomosis are considered high 
risk for leakage. 
 In the rectum, highest leak rate
rectum. 
 Adequate micro circulation at the resection margins is crucial in 
healing of any anastomosis.
 Smoking, hypertension, anemia, hypoalbuminema, perianastomotic 
heamatoma and presence of macro vascular disease 
perianastomotic micro circulation.
TABLE  - 4   Risk factors associated with anastomotic leak
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40 
 
 Intraluminal distension and post anastomotic obstruction is also 
responsible for anastomotic failure. 
 Emergency bowel surgery is associated with high mortality and 
morbidity due to sepsis and anastomotic leakage. 
 Chances of anastomotic failure is high in poor nutritional status of 
the patient, presence of underlying malignancy, presence of intra-
abdominal contamination or sepsis and hemodynamic instability. 
 Anastomotic leak results in sepsis and enteric fistula formation. 
 This leads to resurgery and possibility of permanent stoma. 
 Percutaneous drainage is tolerated better and allows changing a 
complex fistula to a simple fistula that has a better chance of 
spontaneous closure. 
 Total Parenteral Nutrition (TPN) plays a major role in initial 
nutritional support. 
 Definitive closure requires a waiting period of 8 – 12 weeks for the 
sepsis to be controlled. 
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   INTRA-ABDOMINAL SEPSIS IN LITERATURE 
Peter Linden in his Critical Care Medicine of Intra-abdominal 
infection state that, “Surgical Source Control” is clearly indicated for 
infections where percutaneous drainage would not achieve the desired 
result. These include: Diffuse peritonitis, enteric leak requiring resection, 
patch closure or proximal diversion of the enteral stream, removal of 
necrotic gangrenous organ or tissue and decompression of abdominal 
compartment syndrome. Exploration is done where cause of abdominal 
sepsis is unknown. 
Rivers et al demonstrated that “a strategy of Early Goal Directed 
Therapy (EGDT) decreases the in-hospital stay. In surgical patients early 
intervention and implementation of evidence based guidelines for the 
management of severe sepsis and septic shock improve the outcome”. 
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STUDIES ON INTRA-ABDOMINAL SEPSIS IN LITERATURE 
Sl.No. Journal & Author Objective Methodology Results 
1. Outcome of patients with 
severe abdominal sepsis in 
intensive care – experience at 
Charlotte Maxeke 
Johannesburg Academic 
Hospital 
 Investigation of 
prognostic factors in 
patients with severe 
abdominal sepsis. 
 To compare survivors and 
non-survivors in terms of 
their micro biological, 
laboratory, therapeutic 
and clinical data 
 Retrospective study 
between January 2001 & 
December 2002  
 54 patients with 
abdominal sepsis were 
taken for study 
1. 14 survivors (25.9%) 
2. 40 non-survivors (74.1%) 
3. Non-survivors have 
longer hospital stay 
They had higher 
APACHE II score at 
admission 
4. Delayed surgery and 
inadequate source control 
increases mortality 
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3. Peritoneal lavage in abdominal 
sepsis. A controlled clinical 
study Schein M, Gecelter G, 
Freinkel W, Gerding H, 
Becker PJ Arch Sung 1990 
Sep; 125(9); 1132-5 
To analyze the value of    
intraoperative peritoneal 
lavage with saline solution 
with or without antibiotics, in 
the treatment of peritoneal 
contamination 
Perspective trial in 87 
patients who underwent 
emergency laparotomies for 
peritonitis 
Intra operative peritoneal 
lavage with saline solution or 
antibiotics did not influence 
the outcome following 
laparotomies for peritonitis 
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4. Prognostic scoring systems to 
predict outcome in peritonitis 
and intra-abdominal sepsis 
Bosschak, Kejinders K, 
Hulstaert PF, Algra Apran der 
Werken C Br J Sung 1997 
Nov; 8G(11): 1532-4 
Classification of patients 
with intra-abdominal sepsis 
by objective scoring systems 
to select patients for 
aggressive surgery and 
compare results of different 
treatment regimens 
Scoring system of APACHE II, 
simplified acute physiology 
score, sepsis severity score, 
Mannheim Peritonitis Index 
(MPI) and Ranson and Imne 
were analyzed and compared 
Combination of APACHE 
II & MPI provide best 
scoring system fitting 
clinical goals 
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5. Current concept of abdominal 
sepsis: uses Massimo Sertelli, 
Fausto Catena, Salomone Di 
Saverio World J Emerg Sung 
2014 Mar; 9:22 
To analyze the outcome of 
patients treated with 
complicated intra-abdominal 
infections 
Different prospective clinical 
trials conducted were analyzed 
and compared to see the best 
outcome 
Outcomes of score:  
Intra-abdominal infection 
is mainly related to early 
diagnosis, aggressive and 
early optimization of 
physiology and early 
surgical management with 
source control 
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6. A reproductive cohort study 
of preoperative prognostic 
factors associated with intra-
abdominal sepsis  
RV Arun Kumar, Shiva 
Kumar M, Channabasappa 
Anesthesia Essays and 
Researches 2016,  
10-1:50-53 
To process the preoperative 
risk factors which predict  
the outcome in treatment of 
intra-abdominal sepsis 
 Retrospective study 
 52 patients with intra-
abdominal sepsis who 
underwent surgical 
procedures between 
March 2012 and March 
2015 are analyzed 
Factors which predict   
outcome-Preoperative low 
hemoglobin. Low 
albumin level and delay in 
laparotomy more than 72 
hours of onset of sepsis 
54 patients – 
 Survivors (25.9%) 
 Non-survivors 
(74.1%) - have 
longer hospital stay. 
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                                      MATERIALS &METHODS   
 Study design 
 Prospective study 
 Study period   
 January 2018  to September 2018 
 Study area    
 Govt. Kilpauk medical college Hospital, Chennai 
 Study population  
 Patients admitted with intra-abdominal sepsis in Dept. of General 
Surgery and Dept. of surgical gastroenterology in GRH, KMCH , 
Chennai. 
 Sample size  
100 , based on statistical analysis.  
 
INCLUSION CRITERIA 
Intra-abominal sepsis caused by  
 hollow viscus perforation 
 intraabdominal abscess 
 abscess of solid organs 
 post surgical collection, anastomotic and bile leak  
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EXCLUSION CRITERIA 
 Denial of consent 
 immune compromised patients, 
  patients on cancer chemotherapy, immunotherapy and  
on long term steroids 
 
 
STUDY DESIGN 
                   INTRA-ABDOMINAL  SEPSIS  MANAGEMENT 
 
 
Medical management          Surgical intervention                 Radiological  
Higher Antibiotics,                  (laparotomy                           intervention  
Intravenous fluids,                   and lavage                              (eg.percutaneous                                                                                 
Blood products                       definitive surgical                       drainage)               
transfusion,                              procedure) 
Inotropic support 
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INTRA-ABDOMINAL SEPSIS  MANAGEMENT  OUTCOME 
 
  
 
Good recovery 
( discharged  within                    Bad recovery                                 Death 
3 weeks  of  admission with     (discharged after 3 weeks                 
good  general  condition)         due  to complications  like   
                                                  wound infection,dehiscence,fistula                                                                                           
                                                  formation, late recovery due to  
                                                  severity of sepsis)     
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           RESULTS 
 
 
 
 
 
                                                     
Patients admitted with intra
College, Chennai, from January 2018 to September 2018 were studied.
Total number of cases studied 
A. SEX DISTRIBUTION
Out of 100 cases 31 cases were females accounting 31% of the study 
population. Majority were males accounting 69%.
TABLE 5
Gender 
Male 
Female 
 
SEX DISTRIBUTION
Figure 5 - Pie chart showing sex distribution
52 
RESULTS 
-abdominal sepsis in Kilpauk Medical 
– 100 
 
 
-  SEX DISTRIBUTION 
Number of cases Percentage
69 69% 
31 31% 
 
 
Male
Female
 
 
 
 B.AGE INCIDENCE 
In this study majority
23%  were of the age group between 36 
TABLE 6 
Age (in years)
16-25 
26-35 
36-45 
46-55 
56-65 
66-75 
Figure- 6 Pie chart showing age distribution
AGE DISTRIBUTION
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 i.e. 30% of patients belong to 46 – 55 years of age 
– 45 years 
 
– AGE DISTRIBUTION 
 Number of 
cases 
Percentage 
8 8% 
8 8% 
23 23% 
30 30% 
12 12% 
19 19% 
 
 
16-25
26-35
36-45
46-55
56-65
66-75
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C.COMORBIDITIES AND MORTALITY 
Table- 7 Comorbidities and mortality  
Comorbidities 
No. of 
Cases 
Percentage Mortality Percentage 
nil 76 76% 7 64% 
DM 10 10% 1 9% 
HT 5 5% 1 9% 
DM,HT 3 3% 0 0 
TB 2 2% 1 9% 
TB,DM 1 1% 1 9% 
CAD 1 1% 0 0 
HT,BA 1 1% 0 0 
HT,  CAD 1 1% 0 0 
 
Most patients (76%) have no comorbidities. The most common comorbidity in 
patients with intra-abdominal sepsis is diabetes mellitus accounting for 10%. 
The next being hypertension (5%). 9% mortality is associated with diabetes 
mellitus, hypertension, diabetes with hypertension and tuberculosis each 
respectively. 
 
 
 Figure- 7 Pie chart showing comorbidities
 
Figure- 8 Pie chart showing mortality
 
MORTALITY
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 with comorbidities 
COMORBIDITIES
nil
DM
HT
DM,HT
TB
TB,DM
CAD
HT,BA
HT,  CAD
- COMORBIDITIES
nil
DM
HT
DM,HT
TB
TB,DM
CAD
HT,BA
HT,  CAD
 
 
 D. LATENT PERIOD 
Table – 8 Diagnosis to intervention interval
Days No. of Cases
1-2 Days 4 
> 2 Days 2 
 
Figure-9 Bar graph showing latent period
In time to diagnosis and interventio
observed in 66.66% of cases 
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 Percentage 
66.66% 
33.33% 
 
 
n interval, latent period of  1-2 days 
 and  >2 days in 33.33% . 
> 2 Days
Duration
 is 
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D. CAUSES OF INTRA-ABDOMINAL SEPSIS 
Table -9  showing Causes of intra-abdominal sepsis 
Cause of intra-abdominal sepsis No.of cases Percentage 
appendicular perforation/abscess 27 27 
gastric perforation 12 12 
duodenal perforation 13 13 
jejunal perforation/gangrene 6 6 
ileal perforation/gangrene 11 11 
GB perforation/gangrene 2 2 
large bowel perforation/gangrene 6 6 
small bowel anastomotic leak 5 5 
large bowel anastomotic leak 2 2 
GJ anastomotic leak 1 1 
post whipples anastomotic leak 2 2 
post CBD exploration bile 
leak/bilioary peritonitis 3 3 
ruptured liver abscess 4 4 
retroperitoneal abscess 2 2 
interloop abscess 2 2 
pelvic abscess 2 2 
 
The most common cause of intra-abdominal sepsis in our study is appendicular 
perforation/ abscess accounting for 27% and the least common being GJ 
anastomotic leak (1%). 
Figure -10 Bar Graph showing 
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causes of intra-abdominal sepsis 
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F.NATURE OF INTERVENTION IN SOURCE CONTROL
Table- 10 Nature of intervention
Nature of intervention  
Surgical  
Radiological 
 
Surgical intervention is needed in 97% of cases and radiological intervention is 
carried out in 3% of cases 
 
Figure- 11 Bar Graph showing Nature of intervention
 
NATURE OF INTERVENTION
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No. of 
Cases Percentage 
97 97% 
3 3% 
 
 
Surgical 
Radiological
G. INTENSIVE SUPPORTIVE MEDICAL CARE IN SOURCE 
CONTROL 
Table- 11 Intensive supportive medical care
Intensive supportive medical care
 
Post op mechanical ventilati
support/ICU Care 
 
Routine medical care 
Intensive supportive medical care is needed in 14% of cases
Figure- 12 Bar Graph showing patients requiring Intensive supportive 
medical care 
H. NATURE OF SURGERY
INTENSIVE SUPPORTIVE MEDICAL CARE
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No. of 
Cases Percentage
on /ionotropic 
14 14% 
86 86% 
 
 IN SOURCE CONTROL 
Post op mechanical 
ventilatin/inotropic 
support/ICU Care
Nil
 
 
Table -12 Surgical intervention for
  
   
Figure- 13 Bar Graph showing
In surgical intervention for source control primary
cases and resurgery is done in 11% of cases.
 
 
SURGICAL INTERVENTION FOR 
SOURCE CONTROL
Surgical intervention for
source control 
Primary surgery 
Resurgery 
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 source control 
 
 
 
 
 surgical intervention for source control
 surgery is done in 89% of 
 
First surgery
Resurgery
 No. of 
Cases Percentage 
89 89% 
11 11% 
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I. RESURGERY FOR SOURCE CONTROL 
Table -13 Resurgery  for source control 
Resurgery No.of cases Percentage 
Mass closure of abdomen 2 18.18% 
Ileostomy 2 18.18% 
Re-resection anastomosis 2 18.18% 
Reinforcement of 
anantomosis 2 18.18% 
colostomy 1 9.09% 
GJ revision 1 9.09% 
Reanastomosis 1 9.09% 
 
 Resurgery  done in 11 cases - mass closure of abdomen, ileostomy  and re-
resection anastomisis. in 18.18% each. Colostomy, GJ revision and 
reanastomosis  done  in 9.09% each. 
 
 
  
 
 
 RESURGERY FOR SOURCE CONTROL
 
Figure -14 Bar graph showing resurgery for
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J. DURATION OF HOSPITAL STAY
Table- 14 Duration of hospital stay
Duration of hospital stay
( days) 
1-5 
6-10 
11-15 
16-20 
21-25 
26-30 
 
Figure – 15 Bar graph showing duration of hospital stay
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No. of Cases Percentage
27 27%
38 38%
9 9%
20 20%
5 5%
1 1%
 
11-15 16-20 21-25 26-30
Duration (in Days)
 
 
 
 
 
 
 
 
No. of Cases
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Maximum duration of hospital stay is in the range of 6 to 10 days accounting 
for 38%. Minimal duration of stay is in the range of 26 – 30 days with 
accounting for 1%. 
 
K. COMPLICATIONS OF INTRA-ABDOMINAL SEPSIS 
Table -15 Complications of Intra-abdominal sepsis 
Complications No. of Cases Percentage 
Septic encephalopathy 1 1% 
MODS 1 1% 
Bile leak 1 1% 
Paralytic Ileus 1 1% 
Pelvic Abscess 1 1% 
Burst Abdomen 2 2% 
Septicemia 3 3% 
Faecal Fistula 3 3% 
Respiratory complications 6 6% 
Wound gaping 15 15% 
Nil 66 66% 
 
Most of the patients recovered well without any postoperative complications 
(66%),  most common complication observed in our study is wound gaping 
accounting for 15% followed by respiratory complications accounting for 6%.
Figure -16 Bar chart showing complications of  Intra
L. RESPIRATORY COMPLICATIONS
Table -16 Respiratory complications in intra
Respiratory Complications
Pneumonia 
Pleural Effusion 
Acute Pulmonary edema 
ARDS 
Lung Abscess 
 
Septic encephalopathy
MODS
Bile leak
Paralytic Ileus
Pelvic Abscess
Burst Abdomen
Septicemia
Faecal Fistula
Respiratory complications
Wound gapping
Nil
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 Figure -17 Respiratory complications in intra
 
Respiratory complication is the most common complication after wound gaping 
with pleural effusion accounting for 2% and pneumonia, pulmonary edema, 
ARDS, pleural effusion and pulmonary 
 
 
 
RESPIRATORY COMPLICATIONS IN INTRA
ABDOMINAL SEPSIS 
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edema accounting 1% each. 
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Pneumonia
Pleural Effusion
Accute Pulmonary 
edems
ARDS
Lung Abscess
 
M. MORTALITY 
Table -17 Mortality 
Mortality No. of cases
survivors 
non-survivors 
Patients with intra-abdominal sepsis have a mortality of 11%
 
Figure- 18 Pie graph showing mortality
 
 
N.AGE-WISE MORTALITY
MORTALITY
68 
 Percentage 
89 89% 
11 11% 
 
 
 
 
survivors
non-survivors
69 
 
Table -18 Age-wise Mortality 
Age No. of Non-Survivors (Mortality) Percentage  
15-25 0 0 
26-35 1 9.1% 
36-45 4 36.4% 
46-55 3 27.3% 
56-65 0 0 
66-75 3 27.3% 
 
 
Figure- 19 Pie graph showing age-wise mortality 
Age wise mortality is 36.4% in age group of 36-45. 27.3% mortality is seen in 
age group of 46-55 and 66-75 years. Mortality is nil in 15-25 and 56-65 years. 
 
O. INTRA-ABDOMINAL SEPSIS MANAGEMENT OUTCOME 
NON-SURVIVORS (MORTALITY)
15-25
26-35
36-45
46-55
56-65
66-75
Table- 19 Intra-abdominal sepsis management outcome
Categories 
Good Recovery 
Bad Recovery 
Death 
 
Good recovery with discharge within 3 weeks is observed in 84%. Bad recovery 
with complications and discharge more than 3 weeks 
complications is 5% . Mortality
Figure-20 Pie chart showing intra
 
 
Table- 20 Association of hospital stay and mortality 
INTRA-ABDOMINAL SEPSIS 
MANAGEMENT OUTCOME 
70 
 
No. of Cases Percentage 
84 84% 
5 5% 
11 11% 
after treating the 
 accounts for 11%.  
 
-abdominal sepsis management outcome
 
Good Recovery
Bad Recovery
Death
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When the hospital stay is less than 3 weeks survival rate is 98.8%.When the 
hospital stay is more than 3 weeks , mortality is 45.45% with a survival rate of 
1.1% with a p value less than 0.01 making the association significant. 
 
 
 
 
 
 
 
Hospital 
Stay Survivors Mortality Row total Chi-square Pvalue 
Less than 
3 weeks 88(98.88%) 6(54.54%) 94 
34.11 <0.01 
More than 
3 weeks 1(1.12%) 5(45.45%) 6 
Column 
Total 
89 11 100 
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Sex Distribution 
Gender Number of cases Percentage 
Male 69 69% 
Female 31 31% 
 
From the above table it is seen that males (69%) are more commonly affected 
with intra-abdominal sepsis. The male to female ratio is 2:1Thus the incidence 
of intra-abdominal sepsis is strenuously more in males than in females. 
Age incidence 
Age (in years) Number of 
cases 
Percentage 
16-25 8 8% 
26-35 8 8% 
36-45 23 23% 
46-55 30 30% 
56-65 12 12% 
66-75 19 19% 
 
In our study age group varied between 15-75 years, maximum incidence was 
observed in the age group of 46 – 55 years followed by 36 – 45 years of age. 
The least incidence is seen in 16 – 25 (8%) years of age and 26-35 years (8%) 
Incidence of  comorbidities 
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The various comorbidities observed in patients with introbdominal sepsis in our 
study includes Diabetes mellitus which is most common accounting for 10 %. 
76 % has no comorbidities, diabetes mellitus has the highest incidence of  
followed by hypertension (5%) 
Comorbidities and  mortality 
Analysis of comorbidities revealed that mortality of 9.09 % is observed in intra-
abdominal sepsis patients with DM, HT, TB and TB with DM. 63.6 % mortality 
is observed in patients with no comorbidities.  
Causes of intra-abdominal sepsis 
In our study the most common causes of intra-abdominal sepsis is Appendicular 
perforation / abscess 
The least common causes are ruptured liver abscess accounting for 4 %, post 
CBD exploration bile leak / biliary peritonitis accounting for 3 %, GB 
perforation, large  bonel  anastomatic leak, retropentoneal abscess, interloop 
abscess, pelvic abscess and post whipple’sanastomatic leak accounting for 2 % 
each. Leak common cause in our study is GJ anastomatic leak accounting for 1 
%. Overall hollow viscus perforation is the most common cause accounting for 
75 %. 
 
 
Latent period 
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It is the time period between presentation and intervention 
In our study latent period is from the diagnosis to the surgical intervention for 
source control. 
- Latent period is observed in 5 cases 
- Latent period of category 1-2 days consists of 4 cases and more than 3 
days consists of 2 cases. 
- The main cause of latent period in our study is hemodynamic instability 
where the condition of the patient is unfit for surgery 
- In such cases the patient is on conservative & supportive management in 
intensive care unit with continuous monitoring 
- When hemodynamic condition of the patient is able to withstand surgical 
stress, appropriate surgical intervention for source control is undertaken  
-  The worse the clinical condition of the patient at presentation more than 
the latent period 
- The worse the general condition of the patient and the severity of 
intraabdominal sepsis at admission, the higher the latent period from 
diagnosis to surgical intervention 
 
 
 
Nature of intervention for intraabdominal sepsis source control 
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Nature of intervention  
No. of 
Cases Percentage 
Surgical  97 97% 
Radiological 3 3% 
 
In intraabdominal sepsis source control, surgical intervention accounted for 
about 97 % cases and radiological intervention carried out in 3 % of cases. 
Radiological intervention is either by ultrasound or by computed tomography as 
percutaneous drainage of the source of sepsis. 
Intensive supportive care management 
1. Out of 100 cases 14 cases in our study required 
2.  intensive care management in the form of mechanical ventilation or 
inotropic support with continuous monitoring of vitals and output. 
3. Remaining 86 % of the patients did well with  routine care alone. 
4. The severity of the intraabdominal sepsis and multiorgan failure in form 
of respiratory compromise or hemodynamic instability is the main cause 
for need of intensive supportive care management in our study  
         
Surgical intervention for source control 
- In surgical source control, primary surgery done for 
 89 % of cases 
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- The primary surgery is in form of primary closure or resection 
anastomosis in hollow viscus perforation with minimal sepsis 
- When there is severe sepsis with possibilities of  failure of anastomosis / 
primary closure – ostomy is done as primary surgery  
- Resurgery is done in 11 % of cases  
- The most common resurgery in our study is done for anastomatic leak 
either as reanastomosis as reinforcement of anastomosis. 
- Reason for increased surgical intervention in our study- majority of cases 
are appendicular perforation and gastric/duodenal perforation, presenting 
in late night hours/ referral from peripheral hospitals and small nursing 
homes. 
- Radiological intervention is mainly performed for drainage of solid organ 
abscesses. Intraabdominal sepsis due to such causes are less in our study, 
hence radiological intervention is performed only for few cases. 
 
Resurgery procedures for source control 
Out of 100 cases in our study 11 % of cases underwent resurgery either due to 
progression of intraabdominal sepsis, inadequate source control or due to failure 
of primary surgery due to ongoing sepsis. 
 
- The most common resurgery is re-resection anastomosis accounting for 3 
cases (27.27 %) 
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     -     The next being reinforcement of anastomosis and laparotomy and  lavage  
accounting for 2 cases (18.18 %) respectively 
     -     Ileostomy is done in anastomatic leak in 2 cases (18.18 %)  
     -     GJ revision and colostomy is done in 1 case each accounting for 9.09 % 
 
Mortality in resurgery  
- Resurgery is done as apart of source control either due to inadequate 
source control or as a second procedure to overcome the failure of 
primary surgery due to progression of sepsis 
- Mortality in resurgery accounts for (18.18 %) 
- Most of the cases survive the resurgical procedure (81.81 %)  
 
Duration of hospital stay 
- The range of hospital stay in caes with intraabdominal sepsis range form 
2 – 26 days with the mean duration of 10 days 
- The standard deviation in duration of stay is 6.189. 
- Most of the patients have a hospital stay duration of 6-10 days accounting 
for 38 %. 
- 1 % have longer duration of hospital stay ranging from 26-30 days. 
- The duration in our study is directly proportional to the severity of 
intraabdominal sepsis and multiorgan failure at admission 
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- The duration of hospital stay determines the burden it lays on hospital 
management in a tertiary care hospital  
            -     
Complications of intraabdominal sepsis 
- In our study, the complications encountered can be broadly classified as 
wound related, respiratory, gastrointestinal and central nervous system 
related. 
- The most common complication is wound related of which wound gaping 
accounts 15 % and the most dreadful burst abdomen due to ongoing 
sepsis accounts for 2 % for which the patients underwent resurgery & 
closure. 
- The second most common is respiratory complications accounting for 
 6 % which is managed by supplementing oxygen, chest physiotherapy & 
bronchodilators 
- Generalized septicemia and fecal fistula accounts for 3 % of cases.These 
patients were administered higher antibiotics according to blood culture 
and sensitivity and monitored intensively 
- Multiorgan disfunction occurred in 1 % of cases and it carries poor 
prognosis  
- Septic encephatopathy with worsening conscious and general condition 
occurred in 1 % of cases and these patients could not be revived back 
despite vigorous resuscitation  
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- Pelvic abscess occurred in 1 % of cases for which percutaneous drainage 
is done under radiological guidance 
- 66 % of cases recovered well without any complications which reflected 
the successful management of intra-abdominal sepsis despite the severity 
of sepsis. 
 
Respiratory complications in intraabdominal sepsis 
- Respiratory complications account for 6 % of overall complications 
- The various respiratory complications include pleural effusion (most 
common) pneumonia, pulmonary edema, ARDS and lung abscess 
- Pleural effusion is the leading respiratory complication accounting 2% 
- Pneumonia, pulmonary edema, ARDS and lung abscess accounts for 1% 
each 
- Respiratory complications are managed in a multidisciplinary approach 
under thoracic medicine and physician’s guidance. 
 
Mortality 
 In intra-abdominal sepsis patients managed at a tertiary care hospital 
mortality accounts for 11%.  
 Age wise mortality is highest in the age group of 36 – 45 years of age, 
accounting for about 36.3% followed by 27.3% in each of 46 – 55 & 66 – 
75 years of age group. Increased mortality in 36-45 years of age is due to 
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the severity of sepsis at admission, anastomotic leak and sepsis related 
complications. 
  In our study age wise mortality is minimum accounting for 9.1% in 26 – 
35 years of age. Age wise mortality is nil in 15 – 25 and 56 – 65 years of 
age. 
 Mortality in resurgery accounts for (18.18 %) 
Intraabdominal sepsis management outcome 
- The final outcome in the management of intraabdominal sepsis is broadly 
classified as good recovery (discharge within 3 weeks), bad recovery 
(discharge after 3 weeks) and mortality.  
- Good recovery accounts for about 84 % which reflects the successful 
management of intraabdominal sepsis in a tertiary care hospital through 
the various facilities and specialties available 
- Bad recovery (patients with complications and hospital stay more than 3 
weeks) accounts for about 5%  
- Mortality is about 11 % which reflects the severity of intraabdominal 
sepsis despite the vigorous, resuscitation and management. 
- The factors influencing, mortality in our study are age, associated 
comorbidities, hemodynamic instability of the patient at presentation 
which delays definite surgical management and complications at 
presentation. 
           -  
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Summary 
Summarizing the observations of the study, details funished here are in 
accordance with the statistics at GRH, Government Kilpauk Medical College, 
Chennai from January 2018 to September 2018. 
 
- This is a prospective study which includes 100 cases presenting as 
intraabdominal sepsis at GRH, Government Kilpauk Medical College, 
Chennai 
- Males (69 %) outnumbered females (31) 
- Based on the sample, 30% of the patients with intra-abdominal sepsis  fall 
under the category of  46-55 years 
- Diabetes mellitus is the most common comorbidity associated with 
intraabdominal sepsis (10%) 
- 76 % of the patients with intraabdominal sepsis has no comorbidities 
implying comorbidities does not have significant association with 
incidence of intraabdominal sepsis 
- Patients with diabetes mellitus have a mortality rate of 9.09 % 
- Age wise mortality is very high in the  category of 36 – 45 years (23%) 
and there is no mortality in 15 – 25 years and 56 - 65 years as based on 
the sample collected. 
- The most common cause of intraabdominal sepsis is hollow viscus 
perforation of which appendicular perforation is the leading cause. 
84 
 
- Latent period is observed in 5 % of cases. It is the delay between 
diagnosis and surgical intervention for source control, which is mainly 
due to the hemodynamic instability of the patient due to ongoing sepsis, 
making the patient unfit for definitive intervention. 
- Most cases needed surgical intervention for source control (97 %), only 
few (3 %) underwent radiological intervention 
- The severity in presentation of intraabdominal sepsis warranted intensive 
supportive care management in 14 % of cases 
- The most common surgery done for source control in intraabdominal 
sepsis is primary closure or resection anastomosis for hollow viscus 
perforation in patients with minimal sepsis 
- Resurgery is done in 11 % of cases. The  common procedures done are  
 re-resection and anastomosis, reinforcement of anastomosis and 
ileostomy 
- Most cases survive resurgery and mortality in resurgery accounts for 
18.18 % 
- Duration of hospital stay varies from minimum of 2 days to a maximum 
of  27 days whereas mean number of days per patient is 10 days 
- The most common complication in intraabdominal sepsis is wound 
infection leading to wound gaping 15% 
- The second most common complication is  respiratory complication (6%) 
leading to increased mortality 
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- The overall outcome in the management of intraabdominal sepsis at our 
tertiary care hospital has a  good recovery of 84 % with a mortality of  
11 % 
- Early diagnosis of intra-abdominal sepsis, appropriate resuscitative 
supportive care, timely- definitive surgical management for source 
control, early recognition of complications and its management leads to 
better patient outcome with reduced mortality. 
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S:n
o 
S
e
x 
  
A
ge 
Comorbi
dities Diagnosis 
Inter
val Surgery Resurgery 
Radiolo
gical 
interven
tion 
Conservativ
e/supportive  
treatment  
Complicatio
ns 
Mort
ality 
1 M 30 nil gastric perforation 0 omental patch closure nil nil NA nil N 
2 M 68 TB 
ileal 
perforation/sepsis 0 resection and anastomosis  
re-resection 
anastomosis nil 
higher 
antibiotics, 
inotropic 
support 
bile leak, 
faecal 
fistula,ARDS
,faecal fistula Y 
3 M 30 nil 
duodenal 
perforation 0 omental patch closure nil nil NA nil N 
4 M 28 nil 
intraabdominal 
abscess/TB 
peritonitis 0 laparotomy & peritoneal wash nil nil NA nil N 
5 F 29 nil interloop abscess 7 laparotomy & peritoneal wash nil nil NA 
wound 
gaping N 
6 F 42 nil 
duodenal 
perforation 0 omental patch closure nil nil NA nil N 
7 M 49 nil 
gangrenous 
cholecystitis 1 
Em.open subtotal 
cholecystectomy nil nil NA 
paralytic 
ileus N 
8 F 55 nil 
appendicular 
perforation 0 emergency appendicectomy nil nil NA nil N 
9 M 20 nil 
duodenal 
perforation 0 omental patch closure nil nil NA nil N 
10 M 25 nil gastric perforation 0 omental patch closure nil nil NA nil N 
11 M 19 nil 
duodenal 
perforation 0 omental patch closure nil nil NA 
wound 
gaping N 
12 M 28 nil 
rertoperitoneal 
abscess 0 NA nil 
pigtail / 
aspiratio
n IMCU care 
ARDS/septic 
encephalopat
hy Y 
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13 M 43 nil 
appendicular 
perforation 2 open appendicectomy  nil nil NA 
wound 
gaping N 
14 F 34 nil 
appendicular 
abscess 0 open appendicectomy nil nil NA 
wound 
gaping N 
15 F 60 nil 
appendicular 
perforation 0 open appendicectomy nil nil NA nil N 
16 M 30 nil 
duodenal 
perforation 0 duodenal perforation nil nil NA nil 
N 
 
17 M 60 nil gastric perforation 1 
omental patch closure/peritoneal 
lavage nil nil NA nil N 
18 M 67 nil 
ileal 
perforation/sepsis 2 ileostomy nil nil 
postop 
mechanical 
ventilation 
/SICU care 
acute 
pulmonary 
edema/ sepsis N 
19 M 38 nil biliary peritonitis 0 
relaparotomy & reinforcement of 
PJ nil nil 
postop 
mechanical 
ventilator/SI
CU care 
extrabiliary 
fistula/ 
sepsis/ 
MODS Y 
20 F 49 nil 
transverse colon 
perforation 0 
primary closure of perforation & 
loop ileostomy nil nil nil nil N 
21 M 49 nil 
appendicular 
perforation 0 emergency appendicectomy nil nil nil nil N 
22 M 55 nil sigmoid perforation 0 hartmanns procedure nil nil nil nil N 
23 F 65 nil 
intraabdominal 
abscess/ ileal 
perforation 7 ileal resection  nil nil nil 
wound 
gaping N 
24 F 65 nil 
duodenal 
perforation 0 omental patch closure nil nil nil nil N 
45 F 65 nil gastric perforation 0 omental patch closure nil nil nil nil 
N 
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26 F 68 nil 
post  transverse 
colostomy  0 ostomy reversal 
re-resection 
anastomosis nil 
postop 
mechanical 
ventilation 
/SICU care 
faecal 
fistula/perito
nitis N 
27 F 20 nil 
appendicular 
perforation 0 open appendicectomy nil nil nil nil N 
28 M 19 nil 
duodenal 
perforation 0 omental patch closure nil nil nil 
wound 
gaping N 
29 M 18 nil 
corrosive 
poisoning/gastric 
perforation 0 
gastrectomy/tube 
esophagostomy/FJ nil nil nil nil N 
30 M 17 nil 
appendicular 
perforation 0 open appendicectomy nil nil nil nil N 
31 M 40 nil 
duodenal 
perforation 0 omental patch closure nil nil nil nil N 
32 M 36 nil gastric perforation 0 omental patch closure nil nil nil nil 
N 
 
33 M 72 nil 
ruptured liver 
abscess 0 peritoneal lavage nil nil SICU care 
ARDS/pleura
l effusion 
Y 
 
 
34 M 71 nil 
post laparotomy  
for 
duo.perforation/pel
vic abscess 0 nil nil 
percutan
eous 
drainage nil 
pelvic 
abscess N 
35 F 39 nil ileal perforation 0 primary closure of perforation nil nil nil nil Y 
36 M 40 nil 
appendicular 
perforation 0 open appendicectomy nil nil nil nil N 
37 F 70 nil 
appendicular 
perforation 0 open appendicectomy nil nil nil nil N 
38 M 48 nil 
post CBD 
exploration-bile 
leak 0 nil nil nil 
postop 
ventilation/SI
CU care nil N 
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39 M 49 nil jejunal perforation 0 primary closure nil nil nil nil N 
40 M 48 DM 
duodenal 
perforation 0 omental patch closure nil nil nil nil N 
41 F 24 nil 
appendicular 
perforation 0 open appendicectomy nil nil nil nil N 
42 F 54 nil 
duodenal 
perforation 0 omental patch closure nil nil 
postop 
ventilation/SI
CU care 
anastomotic 
leak Y 
43 M 49 HT 
ileal gangrene with 
perfoation 0 resection and anastomosis  nil nil nil nil N 
44 F 62 DM,HT gastric perforation 0 omental patch closure nil nil nil nil N 
45 F 69 nil 
duodenal 
perforation 0 omental patch closure nil nil nil nil N 
46 M 49 nil 
transverse colon 
perforation 0 colostomy nil nil nil nil N 
47 M 37 nil 
appendicular 
perforation 0 open appendicectomy nil nil nil nil N 
48 F 63 DM 
duodenal 
perforation 0 omental patch closure nil nil nil 
wound 
gaping N 
49 M 72 HT,BA gastric perforation 0 omental patch closure nil nil nil 
wound 
gaping N 
50 F 55 nil 
appendicular 
perforation 0 open appendicectomy nil nil nil nil N 
51 M 38 DM 
post CBD 
exploration 0 bile leak nil nil nil nil N 
52 M 70 HT whipples procedure 0 anastomotic leak GJ revision nil nil 
wound 
gaping N 
53 M 63 DM jejunal perforation 0 primary closure nil nil nil nil 
N 
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54 M 73 DM whipples procedure 0 bile leak 
reinforceme
nt of 
anantomosi
s nil nil nil Y 
55 F 67 HT gastric perforation 0 omental patch closure 
mass 
closure of 
abdomen nil nil 
burst 
abdomen N 
56 M 47 nil gastric perforation 0 omental patch closure nil nil nil 
wound 
gaping N 
57 M 47 nil 
appendicular 
perforation 0 open appendicectomy nil nil nil nil N 
58 F 55 nil 
ruptured liver 
abscess 0 laparotomy & peritoneal wash nil pigtail SICU care 
pleural 
effusion N 
59 M 37 nil 
transverse colon 
perforation 0 resection and colostomy nil nil nil 
wound 
gaping N 
60 F 47 nil 
appendicular 
perforation 0 open appendicectomy nil nil nil nil N 
61 F 51 nil 
appendicular 
perforation 0 open appendicectomy nil nil nil nil N 
62 M 44 DM 
post CBD 
exploration bile 
leak 0 
reinforcement of 
choledochojejunal anastomosis nil nil 
higher 
antibiotics, 
inotropic 
support pneumonia N 
63 M 46 HT,  CAD 
appendicular 
perforation 0 open appendicectomy nil nil nil nil N 
64 M 44 nil gastric perforation 0 omental patch closure nil nil nil 
wound 
gaping N 
65 F 49 nil 
appendicular 
perforation 0 open appendicectomy nil nil nil nil N 
66 F 67 nil 
ruptured liver 
abscess 0 peritoneal lavage nil nil nil nil N 
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67 M 38 DM gastric perforation 0 omental patch closure nil nil nil 
wound 
gaping N 
68 M 49 nil 
appendicular 
perforation 0 open appendicectomy nil nil nil nil N 
70 M 47 nil 
post laparotomy 
for meckels 
resection- pelvic 
abscess 0 laparotomy & peritoneal wash nil nil nil nil N 
71 M 61 nil 
obstructred hernia-
ileal gangrene-
resec ana-ana leak 0 NA nil nil SICU care nil N 
72 F 51 TB,DM 
ileal perforation-
anastomotic leak 0 reresection anastomosis nil nil nil sepsis Y 
73 M 47 nil 
duodenal 
perforation 0 primary closure nil nil nil nil N 
74 M 42 nil 
ileal gangrene-
resection ana-ana 
leak 0 NA nil nil nil sepsis Y 
75 M 44 nil 
appendicular 
perforation 0 open appendicectomy nil nil nil nil N 
76 M 49 DM,HT 
ascending colon 
gangrene 0 right hemicolectomy nil nil nil nil N 
77 M 42 nil 
appendicular 
perforation 0 open appendicectomy nil nil nil nil N 
78 M 33 DM,HT 
jejunojejunal 
intussusception-
jejunal gangrene 0 resection anastomosis nil nil nil nil N 
79 M 72 nil 
irreducible hernia -
ileal gangrene 0 resection anastomosis nil nil nil nil 
N 
 
 
80 M 47 nil ileal perforation 0 primary closure nil nil nil nil N 
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81 M 46 nil ileall perforation 0 primary closure nil nil nil nil N 
82 F 64 nil GB perforation 0 subtotal cholecystectomy nil nil nil nil N 
83 M 43 nil 
Ca colon-post R 
hemicolectomy-
anastomotic leak 0 colostomy nil nil nil 
entetocutane
ous faecal 
fistula N 
84 M 68 nil 
appendicular 
perforation 0 open appendicectomy nil nil nil nil N 
85 M 62 nil 
appendicular 
abscess 0 open appendicectomy nil nil nil nil 
N 
 
86 M 44 nil 
intraabdominal 
abscess/ post 
colostomy 0 
ostomy reversal- anastomotic 
leak 
re-reversal 
of ostomy nil 
SICU 
care/postop 
ventilation 
faecal 
fistula/perito
nitis/sepsis Y 
87 M 68 DM 
obstructed 
incisional hernia-
ileal perforation 0 resection anas-ana leak ileostomy nil SICU care nil N 
88 M 67 nil 
ileocolic 
intussusception-
gangrene 0 resection- colostomy nil nil nil 
wound 
gaping N 
89 M 39 nil 
CA stomach-post 
GJ/JJ/FJ 0 anastomotic leak 
reanastomo
sis nil nil nil N 
90 F 48 TB 
TB growth ileum-
ileostomy - ostomy 
reversal 0 anastomotic leak ileostomy nil nil nil N 
91 F 67 CAD  ileal perforation 0 primary closure nil nil nil nil N 
92 M 54 nil 
chronic 
pancreatitis- 
pancreatico 
jejunostomy 0 anastomotic leak 
reinforceme
nt of ana-
bile leak nil nil sepsis N 
93 M 45 nil 
appendicular 
perforation 0 open appendicectomy nil nil nil nil N 
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94 M 39 DM gastric perforation 0 omental patch closure 
mass 
closure of 
abdomen nil nil nil N 
95 F 48 HT 
CA stomach-post 
GJ/JJ/FJ 0 anastomotic leak nil nil nil 
burst 
abdomen Y 
96 F 69 DM 
ruptured liver 
abscess 0 peritoneal lavage nil nil SICU/ICD 
lung 
abscess/effus
ion N 
97 M 47 HT sigmoid perforation 0 hartmanns procedure nil nil nil nil N 
98 M 61 nil 
appendicular 
perforation 0 open appendicectomy nil nil nil nil N 
99 M 44 nil 
appendicular 
abscess 0 open appendicectomy nil nil nil nil N 
100 M 41 nil 
appendicular 
perforation 0 open appendicectomy nil nil nil nil N 
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PROFORMA 
Name                      
Age/sex                                          D.O.A: 
 Ip.no                                              D.O.S: 
Chief complaints: 
 
Past history 
   Comorbidities:  
   Previous surgeries: 
 
Examination 
General Examniation findings: 
 
Per abdomen findings: 
 
Provisional diagnosis: 
Investigations: 
Hb%-       
 TC-             
 Plt- 
Sugar-      
Urea-           
100 
 
Creatinine- 
LFT-    
Xray chest PA view/ Xray abdomen erect-                        
USG Abdomen & pelvis: 
CT: 
MRI:                                          Others: 
Treatment Given: 
Medical management 
     Antibiotics: 
     Blood products transfusion: 
      Inotropic support: 
Radiological intervention: 
      Percutaneous  drainage: 
Surgery /resurgery  
 
interval between diagnosis and surgery: 
Outcome 
Postop condition : 
     complications:  
Duration of hospital stay: 
Discharged/expired 
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ாயஒப்௖தல்பூவம் 
 
ஆய்௵ெசய்யப்ப௄ம் தைலப்௖ “A STUDY ON OUTCOME IN THE 
 MANAGEMENT OF INTRA-ABDOMINAL SEPSIS AT A TERTIARY CARE 
 HOSPITAL”  
  பங்ஶெப௥பவரின் ெபயர் : 
பங்ஶெப௥பவரின் வயௌ :   பங்ஶெப௥பவரின் எண் : 
ேமேலஶ௣ப்௔ட்௄ள்ளம௠த்ௌவஆய்௳ன்௳வரங்கள்எனக்ஶ௳ளக்க
ப்பட்டௌ.  நான்இவ்வாய்௳ல்தன்னிசை்சயாகபங்ேகற்ழேறன்.  
எந்தகாரணத்ொனாேலாஎந்தசட்ட஼க்க௩க்ஶம்உட்படாமல்நான்இ
வ்வாய்௳ல்இ௠ந்ௌ௳லழக்ெகாள்ளல்லாம்என்௥ம்அ௣ந்ௌெகாண்
ேடன். 
இந்தஆய்௵சம்பந்தமாகேவா, 
இைதசார்ந்ௌேம௩ம்ஆய்௵ேமற்ெகாள்௬ம்ேபாௌம்இந்தஆய்௳ல்ப
ங்ஶெப௥ம்ம௠த்ௌவர்என்௑ைடயம௠த்ௌவஅ௣க்ைககைளபார்ப்ப
தற்ஶஎன்அ௑மொேதைவ௜ல்ைலஎனஅ௣ந்ௌெகாள்ழேறன்.  
இந்தஆய்௳ன்௛லம்ழைடக்ஶம்தகவைலேயா, 
௚ூைவேயாபயன்ப௄த்ொக்ெகாள்ளம௥க்கமாட்ேடன். 
இந்தஆய்௳ல்பங்ஶெகாள்ளஒப்௖க்ெகாள்ழேறன்.  
இந்தஆய்ைவேமற்ெகாள்௬ம்ம௠த்ௌவஅணிக்ஶஉண்ைம௞டன்இ
௠ப்ேபன்என்௥ம்உ௥ொயளிக்ழேறன். 
  
பங்ேகற்பவரின் ைகெயாப்பம் 
இடம் : 
ேதொ : 
பங்ேகற்ப ஆய்வாளரின்ைகெயாப்பம் 
 
 
 
